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ANATOMY  OF  THE  FASCIOLA  JACKSONI.1 


Db.  Cobbold  lias  applied  this  name  to  a fluke  discovered 
by  Dr.  J!  B.  S.  Jackson  in  the  gall-ducts  of  an  East  Indian 
elephant.  In  his  “ Descriptive  Catalogue  of  the  Medical  Im- 
provement Society’s  Cabinet,”  published  in  1847,  Dr.  Jackson 
records  his  observation,  speaking  of  the  parasite  as  a Distoma 
hepaticum , but  gives  no  account  of  its  minute  anatomy. 

Diesing  (“  System  a Helininthum,”  1850,  vol.  ii.,  p.  560  ”) 
had  noticed  this  statement,  and,  according  to  Cobbold,  al- 
lowed it  to  appear  in  his  “ Revision  der  Myzelminthen  ” as 
the  Distomum  elephantis. 

In  1868  Cobbold  received  two  of  the  parasites  from  India, 
which  were  compared  with  a number  of  others,-  shown  by 
Prof.  Huxley,  and  he  was  thus  enabled  to  ascertain  that  they 
represented  a distinct  species,  which  he  has  described  some- 
what in  detail  as  follows  (“  Entozoa,”  supplement,  p.  80,  Lon- 
don, 1869) : 

“Body  armed  throughout  with  min  ate  spines,  orbicular, 
usually  folded  at  either  end  toward  the  ventral  aspect,  thus 
presenting  a concavo-convex  form ; oral  sucker  terminal,  with 
reproductive  papilla  about  midway  between  it  and  the  ventral 
acetabulum,  intromittent  organ  one-fourth  inch  in  length  ; di- 
gestive apparatus  with  two  main  zigzag-shaped  canals,  giving 

1 Read  before  the  Boston  Society  of  Medical  Sciences. 
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off  alternating  branches  at  the  angles  thus  formed,  the  ulti- 
mate csecal  ramifications  together  occupying  the  whole  extent 
of  the  body ; length,  when  unrolled,  from  one-lialf  to  five- 
eighths  inch  ; breadth,  one-third  to  one-half  inch.” 

In  the  book  referred  to,  Cobbold  suggests  “ that  (if,  hap- 
pily, the  flukes  are  still  preserved  in  the  Boston  Museum)  it 
will  be  found  that  they  specifically  correspond  with  those  now 
iu  our  possession.” 

Dr.  Jackson  has  preserved  a large  number  of  the  flukes, 
and  has  generously  placed  them  at  the  disposal  of  Dr.  II.  P. 
Quincy,  who  has  made  and  presented  to  the  Warren  Museum 
the  series  of  admirable  preparations  in  which  the  following 
observations  were  made: 

The  sections  are  longitudinal,  transverse,  and  horizontal, 
and  are.  so  arranged  that  the  entire  length,  breadth,  and  thick- 
ness, of  the  animal  are  preserved, as  numerous  thin  sections 
arranged  in  the  natural  sequence. 

The  sections  have  been  stained  in  carmine,  rendered  trans- 
parent in  oil  of  cloves,  and  are  preserved  in  dammar  varnish. 
A study  of  them  has  not  only  enabled  me  to  confirm  Dr.  Cob- 
bold’s  surmise,  but  has  also  brought  to  light  certain  features 
in  the  anatomy  of  the  fluke  of  which  I find  no  mention  in 
the  authorities  I have  consulted. 

The  special  characteristic  of  the  Fasciola  is  its  dendritic  or 
branched  intestine — the  Distoma  having  a simple,  bifurcated 
intestine.  The  Distoma  hepaticum  or  Fasciola  hepatica , the 
common  liver-fluke,  the  Fasciola  gigantea  found  by  Cobbold 
in  the  giraffe,  and  the  present  Fasciola  Jacksoni , are  the  only 
forms  of  Fasciola  yet  described. 

With  regard  to  the  latter,  it  may  be  stated  in  brief  that 
its  general  shape  and  dimensions  are  as  mentioned  by  Cob- 
bold, and  the  intestinal  canal  has  the  distribution  as  stated  by 
him.  Instead  of  there  being  a reproductive  papilla,  there  is 
rather  a pocket,  or  depression,  midway  between  the  pharynx 
and  ventral  sucker,  into  the  low’er  part  of  which  opens  the 
oviduct,  or  vagina,  while  in  the  posterior  wall  nearer  the  ven- 
tral surface  is  the  opening  , for  the  penis.  The  length  of  the 
intromittent  organ  could  not  be  ascertained,  as  it  was  either 
wholly  retracted  or  destroyed. 
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Instead  of  finding  the  “ body  armed  throughout  with  mi- 
nute spines,”  the  cuticle  covering  the  abdominal  surface  pre- 
sents a series  of  ridges  pointing  backward,  and  extending  the 
entire  length  of  the  animal.  Traces  of  a similar  formation 
are  present  on  the  dorsal  surface  of  the  neck — elsewhere  the 
back  is  quite  smooth. 

The  cellular  structure  of  this  fluke  and  the  arrangement 
of  the  muscular  bands  do  not  differ  from  the  statements  made 
by  Leuckart  (“  Die  Menschlichen  Parasiten,”  1863,  vol.  i.,  p. 
536)  with  regard  to  the  Distomum  hepaticum. 

Just  beyond  the  terminal  oral  sucker  is  a voluminous,  bot- 
tle-shaped, muscular  pouch,  the  pharynx,  with  which  a short 
tube,  the  oesophagus,  communicates.  The  latter  has  a cre- 
nated  outline,  as  if  capable  of  a considerable  elongation.  This 
tube  bifurcates  at  its  lower  end  ; the  two  short  branches  thus 
formed  pass  respectively  to  the  sides  of  the  animal,  and  enter 
the  main  intestinal  canals,  which  extend,  one  on  either  side, 
along  almost  the  entire  length  of  the  body.  These  canals  are 
widely  separated  from  each  other  until  they  approach  the  tail, 
and  between  them  lie  the  sexual  organs,  male  and  female, 
toward  the  front,  the  remaining  space,  between,  behind,  and 
around,  being  filled  in  by  the  yolk-glands  or  tubes,  and  the 
csecal  pouches  of  the  intestine.  The  latter  arise  as  primary, 
secondary,  and  even  tertiary  divisions  from  branches  given  oft* 
more  or  less  alternately  from  the  main  canals,  and  their  gen- 
eral direction  is  backward.  Those  running  toward  the  medi- 
an line  are  short,  with  comparatively  few  branches,  while  the 
external  tubes  are  considerably  longer,  often  bifurcating  before 
the  secondary  and  tertiary  canals  arise.  The  largest  number 
of  csecal  pouches  are  thus  observed  in  the  outer  portions  of  the 
parasite.  Another  peculiarity  of  the  external  canals  is,  that 
their  secondary  branches  are  almost  invariably  given  off  from 
the  posterior  aspect  of  the  tubes  from  which  they  arise.  The 
intestine  is  lined  with  a cylindrical  epithelium  said  to  be  cili- 
ated, but  in  the  specimens  covered  with  a material  resem- 
bling inspissated  bile. 

Another  system  of  tubes,  the  excretory  apparatus,  is 
merely  indicated  in  the  specimens,  which  have  been  preserved 
in  alcohol,  by  occasional  clumps  of  delicate,  finely -granular 
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epithelium  arranged  in  a somewhat  tubular  form,  the  tubules 
often  being  branched.  Leuckart  describes  a diverticulum  pass- 
ing from  the  posterior  end  of  the  oral  sucker  below  the  pharynx. 
I find  also  this  condition,  though  it  is  present  in  the  longi- 
tudinal and  horizontal  sections,  on  both  sides  of  the  pharynx. 
I am,  therefore,  inclined  to  agree  with  Mehlis,  who  regards 
this  appearance  as  representing  a furrow  which  encircles  the 
projecting  end  of  the  pharynx,  the  nose  of  the  bottle,  and 
seems  to  promote  the  process  of  suction. 

The  sexual  organs  are  male  and  female.  The  former  in- 
clude the  penis  and  its  sac, .the  seminal  vesicle — vasa  defe- 
rentes  and  testicles.  The  female  organs  are  the  oviduct 
through  which  the  ova  are  discharged,  the  uterus,  ovaries, 
yolk-glands,  shell-gland  (Leuckart),  and  vagina,  through 
which  impregnation  probably  takes  place.  The  existence  of. 
the  latter  tube  has  attracted  my  special  attention,  as  1 have 
found  elsewhere  no  mention  of  its  presence,  and  it  suggests 
another  complication  in  the  very  obscure  propagation  of  the 
flukes. 

The  shell-gland  may  be  regarded  as  the  centre  of  the  fe- 
male sexual  organs,  as  it  receives  from  above  the  formative  and 
impregnating  material,  and  discharges  its  contents  into  the 
uterus  below.  It  is  a rounded,  glandular  body,  of  considerable 
size,  lying  toward  the  back  of  the  fluke,  and  behind  the  semi- 
nal vesicle.  Its  interior  is  a globular  cavity,  somewhat  pear- 
shaped,  becoming  narrow  below  where  it  is  continuous  with 
the  convoluted  tube  representing  the  uterus.  Above  it  com- 
municates, by  a short,  narrow  tube,  with  the  conjoined  yolk 
and  ovarian  ducts,  into  the  ovarian  part  of  which  the  vagina 
enters.  The  ovaries  lie  toward  the  ventral  surface  of  the  ani- 
mal, a short  distance  behind  the  ventral  sucker,  and  are  two 
large  convoluted  tubes  with  blind  projections.  These  tubes 
unite  near  the  median  line  into  a single  tube  or  duct,  which 
passes  upward  toward  the  front  of  the  shell  gland,  becomes  very 
narrow,  and  at  one  point  sharply  constricted.  Into  this  narrow 
duct,  beyond  the  constriction,  enters  the  vagina,  and  the  tube 
then  unites  with  the  yolk-duct,  forming  a T-shaped  figure,  the 
lower  arm  of  which  enters  the  interior  of  the  shell-gland,  as 
before  stated. 
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The  yolk-glands  are  clusters  of  cells  widely  distributed 
throughout  the  body,  and  which  are  apparently  connected, 
eventually  two  main  tubules  being  formed  on  either  side  of 
the  shell-gland.  These  are  connected  behind  the  latter  by  a 
transverse  tube,  from  the  middle  of  which  arises  the  narrow 
yolk-duct,  which  unites  with  the  ovarian  duct. 

The  vagina  is  a delicate,  convoluted  tube  which  extends 
vertically  upward  in  the  median  line  over  the  shell-gland 
opening  upon  the  back  of  the  fluke.  The  upper  portion  of 
its  course  has  a circular  coat  of  muscular  fibres. 

The  uterus  passes  downward  from  the  shell-gland  as  a con- 
voluted tube,  which  soon  becomes  very  voluminous,  and  is 
filled  with  ova  in  various  stages  of  development,  and  granular 
masses,  largely  yolk,  and  partially,  probably,  spermatozoa. 
The  convolutions  of  the  uterus  lie  rather  behind  and  around 
the  ventral  sucker,  toward  the  ventral  surface.  The  tube  final- 
ly becomes  narrow,  with  a strong  muscular  wall,  and  is  thus 
continued  forward  on  the  left,  between  the  seminal  vesicle  and 
the  ventral  sucker,  emptying  into  the  genital  pouch. 

The  testes  are  large  convoluted  tubes  lying  chiefly  behind 
the  uterus  and  shell-gland  toward  the  abdominal  surface.  The 
vasa  deferentes  pass  forward  on  either  side  of  the  shell-gland 
and  enter  separately  the  posterior  and  lower  end  of  the  semi- 
nal vesicle.  The  latter  lies  near  the  dorsal  surface  of  the  ani- 
mal, and  extends  from  just  behind  the  posterior  border  of  the 
ventral  sucker  nearly  to  the  genital  pouch.  Broad  behind,  it 
becomes  narrow  and  eventually  pointed  toward  the  front, 
where  it  is  separated  on  the  right  by  a partition,  from  a space 
in  which  lies,  slightly  convoluted  and  imbedded  in  loose  cellu- 
lar tissue,  the  muscular  tube  leading  to  the  penis.  This  space 
forms  the  beginning  of  the  cirrus  pouch,  which  is  continued 
downward  and  then  forward,  to  terminate  in  the  genital  de- 
pression. 

Leuckart,  in  describing  the  anatomy  of  these  parts,  calls  at- 
tention to  the  difficulties  in  the  way  of  self-impregnation — a 
view  advanced  by  some-  writers.  He  further  considers  the  ap- 
parent difficulties  of  copulation  between  two  flukes,  owing  to 
the  relative  positions  of  penis  and  vagina  (oviduct),  the  spiral 
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shape  of  the  former  and  the  direct  course  of  the  latter,  and 
the  marked  difference  in  their  volume. 

Cobhold  has  actually  observed  sexual  congress  in  case  of 
Distoma  conjunctum , so  that  self-impregnation  is  not  a theo- 
retical necessity  in  case  of  the  hermaphroditic  flukes.  In  con- 
sidering the  physiological  purpose  of  the  dorsal  tube  I have 
spoken  of  as  a vagina,  it  seemed  to  me  most  likely  to  serve  as 
a channel  for  the  passage  of  spermatozoa,  from  its  intimate 
relation  with  that  part  of  the  sexual  organs  where  the  ova 
were  found.  That  the  eggs  might  be  impregnated,  they  should 
be  without  shells,  and  the  only  place  where  such  are  found  is 
between  the  ovarian  duct  and  the  upper  part  of  the  uterus. 
Did  the  spermatozoa  ascend  from  the  genital  pouch,  a very 
long  distance  would  have  to  be  gone  over,  through  a tube  nar- 
row and  firmly  contracted  at  its  lower  end,  tortuous  and  dis- 
tended with  eggs  beyond.  The  mechanical  difficulties  were  so 
marked  on  the  one  hand,  and  so  simple  and  direct  an  appara- 
tus existed  on  the  other,  that  I feel  no  hesitation  in  speaking 
of  this  dorsal  tube  as  a vagina.  An  additional  argument  in 
favor  of  this  view  is  derived  from  the  presence  in  the  tube  of  a 
small  amount  of  finely-granular  material  resembling  the  con- 
tents of  the  seminal  vesicle. 

Appendix. — Soon  after  the  above  communication  the  third 
and  final  Lieferung  of  Leuckart’s  “ Menschlichen  Parasiten,” 
just  published,  was  received.  I find  that  Stieda 1 has  described 
the  dorsal  tube  alluded  to.  He  at  first  considered  it  as  a chan- 
nel for  the  removal  of  superfluous  yolk,  but  later 2 regards  it  as 
the  true  vagina,  and  shows  that  it  exists  largely  among  the 
Trematoda.  The  presence  of  a special  vagi na,  distinct  from  the 
oviduct,  has  since  then  been  determined  by  other  investiga- 
tors so  often,  “ that  it  may  be  regarded  as  a general  charac- 
teristic of  the  Trematoda.” 

1 “ Archiv  far  Anatomie  und  Plivsiologie,”  1867,  pp.  52-59. 

* Op.  cit.,  1871,  p.  31. 
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Hammond’s  Clinical.  lectures  on  Diseases  of  the  Nervous  System.  1vol.,  8vo.  3 60 

Hamilton’s  (A.  Me  I.)  Electro-Therapeutics.  1 vol.,  8vo Cloth,  2 00 

Johnston’s  Chemistry  of  Common  Life.  2 vols.,  l2mo. “ 3 00  • 

Letterman’s  Decollections  of  the  Army  of  the  Potomac . 1 vol.,  8vo “ 1 00 

Lewes’s  Physiology  of  Common  Life.  2 vols.,  12mo “ 3 00 

Markoe  on  Diseases  of  the  Bones.  1 vol.,  8vo “ i 50 

Maudsley  on  the  Mind.  1 vol.,  8vo “ 3 50 

Maudsley’s  Body  and  Mind.  1 vol.,  12mo ; “ 1 00 

Maudsley  on  Despo nsi bMity  in  Mental  Disease 1 50 

Meyer’s  Electricity.  1 vol.,  8vo “ 450 

Nicmcyer’s  Practical  Medicine.  2 vols.,  8vo ..Cloth,  $9  00;  Sheep,  11  00 

Neftel  on  Galvnno-Therapeutics.  1 vol.,  12tno Cloth,  1 50 

Nightingale’s  Notes  on  Nursing.  1 vol.,  l2mo “ 75 

Neumann  on  Skin  Diseases.  1vol.,  8vo... “ 4 00 

New  York  Medical  Journal $4  00  per  annum.  Specimen  copies,  35 

Paget’s  Clinical  lectures  and  Essays.  1 vol.,  8vo : Cloth,  6 00 

Peaslee  on  Ovarian  Tumors.  1 vol.,*8vo “ 5 00 

Pereira’s  Materia  Medica  and  Therapeutics.  1 vol.,  8vo. .. .Cloth,  $7  00;  Sheep,  8 00 

Bichgrdson’s  Diseases  of  Modern  Life.  1 vol.,  12mo Cloth,  2 00 

Sayre’s  Club-Foot.  1 vol.,  12mo : “ 1 00 

Sayre’s  Orthopedic  Surgery.  With  the  Operations  incident  to  Deformities. 


Schroeder  on  Obstetrics.  1 vol.,  8vo Cloth,  3 50 

Steiner’s  Compendium  of  Children’s  Diseases “ 3 50 

Stroud’s  Physical  Cause  of  the  Death  of  Christ.  1 voi.,12mo 2 00 

Sicett  on  Diseases  of  the  Chest.  1 vol.,  8vo “ 3 50 

Simpson’s  (Sir  Jas.  Y.)  Complete  Worlts.  Vol.  I.  Obstetrics  and  Gynte- 
cology.  8vo.  Vol.  II.  Anaesthesia,  Hospitalism,  etc.  8vo.  Vol.  III.  The  Dis- 


Tilt’s  Uterine  Therapeutics.  1 vol.,  8vo Cloth,  3 50 

Van,  Buren  on  Diseases  of  the  Dectum.  1 vol.,  12mo 1 50 

Van  liurenX-  Keyes’s  Genito-Ur inary  Diseases,  with  Syphilis.  Cloth,  $5;  Sheep,  6 00 


Vogel’s  Diseases  of  Children.  1 vol.,  8vo Cloth,  $4.50;  “ 5 60 

Wells  on  Diseases  of  the  Ovaries.  1 vol.,  8vo Cloth,  5 00 

Wagner’s  Chemical  Technology.  1 vol.,  8vo 5 00 

Walton’s  Mineral  Springs  of  the  United  States  and  Canada.  With  Anal- 
yses and  Notes  on  the  Prominent  Spas  of  Europe “ 2 00 


***  Any  of  these  works  will  he  mailed,  post-free,  to  any  part  of  the  United  States,  on  receipt 
»f  the  price. 

A large  and  carefully-selected  stock  of  Medical  Works,  American  and  Foreign,  constantly  on 
hand.  Descriptive  Catalogue  forwarded  on  application.  ^ 

Physicians  desiring  to  have  their  names  inserted  in  our  Medical  Directory  of  the  United  States  and 
Canada,  will  please  send  them  in  full,  with  addresses.  No  charge. 

D.  APPLETON  & CO.,  Publishers,  549  &.  551  Broadway,  New  York. 
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AMERICAN  CYCLOPEDIA. 

nSTE'W  REVISED  EDITIOKT. 


Entirely  rewritten  by  the  ablest  writers  on  every  stibject.  Printed  from  new  type , 
and  illustrated  with  Several  Thousand  Engravings  and  Maps. 

The  work  originally  published  under  the  title  of  The  New  American  Cyclop jsdia  was 
completed  in  1863,  since  which  time  the  wide  circulation  which  it  has  attained  in  all  parts  of 
the  United  States,  and  the  signal  developments  which  have  taken  place  in  every  branch  of 
science,  literature,  and  art,  have  induced  the  editors  and  publishers  to  submit  it  to  an  exact 
and  thorough  revision,  and  to  issue  a new  edition  entitled  The  American  Cyclopedia. 

Within  the  last  ten  years  the  progress  of  discovery  in  every  department  of  knowledge 
has  made  a new  work  of  reference  an  imperative  want. 

The  movement  of  political  affairs  has  kept  pace  with  the  discoveries  of  science,  and  their 
fruitful  application  to  the  industrial  and  useful  arts  and  the  convenience  and  refinement  of 
social  life.  Great  wars  and  consequent  revolutions  have  occurred,  involving  national  changes 
of  peculiar  moment.  The  civil  war  of  our  own  country,  which  was  at  its  height  when  the 
last  volume  of  the  old  work  appeared,  has  happily  been  ended,  and  a new  course  of  com- 
mercial and  industrial  activity  has  been  commenced. 

Large  accessions  to  our  geographical  knowledge  have  been  made  by  the  indefatigable 
explorers  of  Africa. 

The  great  political  revolutions  of  the  last  decade,  with  the*natural  result  of  the  lapse  of 
time,  have  brought  into  public  view  a multitude  p>f  new  men,  whose  names  are  in  every 
one’s  mouth,  and  of  whose  lives  every  one  is  curious  to  know  the  particulars.  Great  bat- 
tles have  been  fought,  and  important  sieges  maintained,  of  which  the  details  are  as  yet 
preserved  only  in  the  newspapers,  or  in  the  transient  publications  of  the  day,  but  which 
ought  now  to  take  their  place  in  permanent  aud  authentic  history. 

"in  preparing  the  present  edition  for  the  press,  it  has  accordingly  been  the  aim  of  the 
editors  to  bring  down  the  information  to  the  latest  possible  dates,  and  to  furnish  an  accurate 
account  of  the  most  recent  discoveries  in  science,  of  every  fresh  production  in  literature,  and 
the  newest  inventions  in  the  practical  arts,  as  well  as  to  give  a succinct  and  original  record 
of  the  progress  of  political  and  historical  events. 

The  work  has  been  begun  after  long  and  careful  preliminary  labor,  and  with  the  most 
ample  resources  for  carrying  it  on  to  a successful  termination. 

None  of  the  original  stereotype  plates  have  been  used,  but  every  page  has  been  printed 
on  new  type,  forming  in  fact  a new  Cyclopaedia,  with  the  same  plan  and  compass  as  its 
predecessor,  but  with  a far  greater  pecuniary  expenditure,  and  with  such  improvements  in 
its  composition  as  have  been  suggested  by  longer  experience  and  enlarged  knowledge. 

The  illustrations,  which  are  introduced  for  the  first  time  in  the  present  edition,  have 
been  added  not  for  the  sake  of  pictorial  effect,  but  to  give  greater  lucidity  and  force  to  the 
explanations  in  the  text.  They  embrace  all  branches  of  science  and  of  natural  history,  and 
depict  the  most  famous  and  remarkable  features  of  scenery,  architecture,  and  art,  as  well  as 
the  various  processes  of  mechanics  and  manufactures.  Although  intended  for  instruction 
rather  than  embellishment,  no  pains  have  been  spared  to  insure  their  artistic  excellence ; 
the  cost  of  their  execution  is  enormous,  and  it  is  believed  that  they  will  find  a welcome  re- 
ception as  an  admirable  feature  of  the  Cyclopaedia,  and  worthy  of  its  high  character. 

This  work  is  sold  to  subscribers  only,  payable  on  delivery  of  each  volume.  It  is  now 
completed  in  sixteen  large  octavo  volumes,  each  containing  over  800  pages,  fully  illustrated 
with  several  thousand  Wood  Engravings,  and  with  numerous  colored  Lithographic  Maps. 


PRICE  AND  STYLE  OF  BINDING. 

In  extra  cloth,  per  vol.  ....  $5.00  j In  half  russia,  extra  gilt,  per  vol.  . $8.00 

In  library  leather,  per  vol.  . . . 6.00  In  full  morocco  antique,  gilt  edges,  per  vol.  io.co 

In  half  turkey  morocco,  per  vol.  . . 7.00  I In  full  russia,  per  vol.  ....  10.00 

*.%*  Specimen  pages  of  the  American  Cyclopedia,  showing  type,  illustrations,  etc., 
will  be  sent  gratis,  on  application. 

• D.  APPLETON  & CO.,  Publishers, 

549  & 551  Broadway,  New  York. 


